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Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(1 EC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 6245 was prepared by Technical Committee 
lSO/TC 28, Petroleum products and lubricants. 

This second edition cancels and replaces the first edition 
(ISO 6245:1982), of which it constitutes a technical revision. 

0 ISO 1993 
All rights reserved. No part of this publication may be reproduced or utilized in any form or 
by any means, electronie or mechanical, including photocopying and microfilm, without per- 
mission in writing from the publisher. 

International Organization for Standardization 
Case Postale 56 l CH-l 211 Geneve 20 l Switzerland 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 6245:1993(E) 

Petroleum products - Determination of ash 

WARNING - The use of this International Standard may involve hazardous materials, operations 
and equipment. This Standard does not purport to address all of the safety Problems associated 
with its use. lt is the responsibility of the user of this Standard to establish appropriate safety and 
health practices and determine the applicability of regulatory limitations Prior to use. 

1 Scope 

This International Standard specifies a method for the 
determination of the ash in the range 0,001 % (m/m) 
to 0,180 % (m/m) from distillate and residual fuel oils, 
crude oils, lubricating oils, waxes and other Petroleum 
products, in which any ash-forming materials present 
are normally considered to be undesirable impurities 
or contaminants. The method is limited to Petroleum 
products which are free from ash-forming additives. 

NOTES 

1 With certain types of Sample, the test results may not 
account quantitatively for all the metal compounds capable 
of forming an ash. This is particularly true in the case of 
distillate oils, for which it is necessary to use a special pro- 
cedure if it is desired to determine the metal compounds. 

2 This method is not intended for the analysis of unused 
lubricating oils containing additives; for such samples, use 
ISO 39879 980, Petroleum prodücts - Lubricating oils and 
additives - Determination of sulphated ash. Neither is it 
intended for the analysis of lubricating oils containing lead 
nor for used engine crankcase oils. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All Standards 
are subject to revision, and Parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the Standards indicated below. 

Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 3170:1988, Petroleum liquids - Manual 
sampling. 

ISO 3171 :1988, Petroleum liquids - Automatic pipe- 
line sampling. 

ISO 5272:1979, Toluene for industrial use - Specifi- 
ca tions. 

3 Principle 

A test Portion contained in a suitable v,essel is ignited 
and allowed to burn until only ash and carbon remain. 
The carbonaceous residue is reduced to an ash by 
heating in a muffle furnace at 775 “C, cooled and 
weig hed. 

4 Apparatus 

4.1 Evaporating dish or crucible, capacity 50 ml to 
150 ml, made of platinum, silica or porcelain. 

4.2 Electric muffle furnace, capable of maintaining 
a temperature of 775 “C + 25 “C and preferably hav- 
ing suitable apertures at the front and rear permitting 
the passage of a slow natura1 draught of air. 

4.3 Cooling Container, not containing a desiccating 
agent. 

4.4 Homogenizer, non-aerating, high-speed shear 
tYPe* 
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ISO 6245:1993(E) 

4.5 Balance, Single or double pan, sensitivity 
0,l mg. 

5 Reagents and materials 

5.1 Propan=2=ol, minimum purity 99 %. 

5.2 Methylbenzene (toluene), conforming to 
ISO 5272, grade B.. 

5.3 Filter Paper, ashless. 

6 Sampling 

Samples shall be obtained by ISO 3170, ISO 3171 or 
an equivalent national Standard. 

7 Sample preparation 

7.1 Before transferring the Portion of the Sample to 
be ashed to the evaporating dish or crucible (4-l), take 
particular care to ensure that the test Portion taken is 
truly representative of the larger Sample. Vigorous 
shaking or the use 
necessary. 

of the homogenizer (4.4) is 

7.2 Solid/semi-solid samples shall be heated to 
5 “C above their pour Point before homogenization. 

8 Procedure 

8.1 Select an evaporating dish or crucible (4.1) of 
suitable size according to the quantity of Sample 
necessary (see 8.3). 

8.2 Heat the evaporating dish or crucible (4.1) in the 
furnace (4.2) at 700 “C to 800 “C for 10 minutes or 
more. Cool to room temperature in the cooling con- 
tainer (4.3), and weigh to the nearest 0,l mg. Repeat 
the heating and weighing operations until the results 
of consecutive weighings do not differ by more than 
0,5 mg. 

All weighings of the crucible or dish should be per- 
formed as soon as it has cooled. If it is necessary for 
the dish to remain in the cooling Container for a longer 
period, then all subsequent weighings shall be made 
after allowing the dish and its contents to remain in 
the Container for the same length of time. 

8.3 Weigh into the dish or crucible (4.1) to the 
nearest 0,l mg, a test Portion of sufficient mass (up 
to a maximum of 100 g) to give up to 20 mg of ash. 

NOTE 3 The mass of test Portion taken will depend upon 
the ash level of the material. 

For test portion masses which require more than one 
filling of the dish, obtain the mass from the differente 
between the initial and final masses (to the nearest 
0,l mg) of a suitable test Portion Container. Heat the 
dish or crucible and test portion until the contents tan 
be ignited with a flame. If a platinum vessel is used, 
do not allow it to come in contact with the reducing 
part of the Bunsen flame as a loss of mass will occur. 
Maintain at a temperature such that the test Portion 
continues to burn at a uniform and moderate rate, 
leaving only ash and carbon when the burning ceases. 

If the test Portion contains sufficient moisture to 
Cause foaming and loss of material, discard the test 
Portion. To a second test Portion, add 1 ml to 2 ml of 
propan-2-01 (5.1) before heating. If this is not satisfac- 
tot-y, add 10 ml of an equivolume mixture of toluene 
(5.2) and propan-2-01 (5.1) and mix thoroughly. Place 
several Strips of ashless filter Paper (5.3) in the mix- 
ture and heat; when the Paper begins to burn, the 
greater part of the water will have been removed. 
Alternatively, add toluene/propan-2-01 mixture 2 ml to 
3 ml at a time, heating between additions until the 
water has been removed. 

8.4 Heat the residue in the muffle furnace (4.2) at 
775 “C + 25 “C until carbonaceous material has dis- 
appeared. Cool the dish to room temperature in the 
cooling Container (4.3), and weigh to the nearest 
0,1 mg. 

8.5 Reheat the dish at 775 “C + 25 “C for 20 min to 
30 min, cool in the cooling Container (4.3), and weigh 
to the nearest 0,l mg. Repeat the heating and 
weighing operations until the results of consecutive 
weighings do not differ by more than 0,5 mg. 

9 Expression of results 

Calculate the amount of ash A as a percentage by 
mass of the test Portion from the formula: 

A=lOO $ 
( ) 

where 

m1 is the mass, in grams, of the ash; 

mo is the mass, in grams, of the test Portion. 

Report the result to the nearest 0,001 % (dm). 

10 Precision 

The precision of the method, as obtained by statistical 
examination of interlaboratory test results, is as fol- 
lows: 

2 
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